Morphological and Physicochemical Evaluation of Two Distinct Glibenclamide/Hypromellose Amorphous Nanoparticles Prepared by the Antisolvent Method.
The morphology and stability of amorphous nanoparticles of glibenclamide (GLB) prepared by the antisolvent method using different methods of adding hypromellose (HPMC) were evaluated. Nano-A was prepared by the injection of a dimethyl sulfoxide (DMSO) solution of GLB into the HPMC solution, whereas nano-B was obtained by the injection of a DMSO solution of GLB and HPMC into water. Cryogenic transmission electron microscopy, field-emission scanning electron microscopy, and field-emission transmission electron microscopy, including energy dispersive X-ray spectrometry, revealed that the particles of the nano-A and nano-B samples are hollow spheres and nonspherical nanoparticles, respectively. Powder X-ray diffraction and solid-state NMR measurements showed that GLB is present in an amorphous state in both nano-A and nano-B. The weight ratios of HPMC in the GLB/HPMC nanoparticles were 11 and 16% for nano-A and nano-B, respectively, as determined by solution-state NMR. The glass transition temperatures ( Tg) of nano-A and nano-B evaluated using differential scanning calorimetry were lower by about 10 °C compared to that of amorphous GLB, presumably because of a Tg confinement effect and the surface coverage and mixing of HPMC, as suggested by the inverse gas chromatography experiment. GLB crystallization during storage was suppressed more strongly in nano-B than nano-A, owing to the higher amount of HPMC and the higher miscibility between GLB and HPMC. It is suggested that the diffusion rate of the solvent during nanoprecipitation determined the nanoparticle properties. In nano-A, the precipitation of GLB first occurred at the outer interface because of the rapid diffusion of the solvent. Thus, hollow spherical particles with HPMC preferentially located near the surface were formed. On the other hand, the diffusion of the solvent in nano-B was suppressed because of the presence of HPMC, yielding small nonspherical nanoparticles with a high miscibility of GLB and HPMC.